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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this apphcation after final rejection. Since this application is 
eUgible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on May 10, 2006 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

3. Claims 19, 20, 23-30, 47, 48 and 51-58 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Morosawa (JP/07038113) in view of Hara et aL (US/5,648,276). 
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Re claim 19, 25, 27 and 29, Morosawa discloses a method of manufacturing a 
semiconductor device comprising the steps of: forming a semiconductor film comprising silicon 
over a substrate; irradiating said semiconductor film with laser light in an atmosphere containing 
oxygen for crystallizing said semiconductor film; removing an oxide film formed on a surface of 
the semiconductor film by etching with buffered HF (i.e., 1% HF) after the first irradiation of the 
laser light and before the second laser light irradiation; and leveling the surface of the 
crystallized semiconductor film by heating in an atmosphere containing in inert gas or oxygen or 
the combination of after removing the oxide film, in an atmosphere containing predetermined 
concentration of oxygen or an oxygen compound (see the English translation that was submitted 
by Applicants on April 18, 2005 ). 

However, Morosawa does not specifically disclose recrystallizing the crystallized 
semiconductor film in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Both Morosawa and Hara et al. teachings are directed to fabricating of TFTs the process 
includes depositing of semiconductor thin film and aimealing the semiconductor thin film the 
crystallize the thin film. Therefore, the teachings of Morosawa and Hara et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with recrystallizing 
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the semiconductor film in order to level the semiconductor film after native oxide removal 
process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

However, both Morosawa and Hara et al. silent about the concentration of oxygen or 
oxygen compound being 10 ppm or less during the leveling step. Although the concentration is 
not specifically disclosed by Morosawa and Kudo et al., such oxygen concentration rage can be 
set within the level ordinary skill in the art by routine optimization to passivate the damaged 
surface of the semiconductor layer during removal of natural (native) oxide. 

One of ordinary skill in would have motivated to set the oxygen concentration at 10 ppm 
or less by routine optimization in order to passivate the damaged surface of the semiconductor 
layer during removal of natural (native) oxide. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to set the oxygen concentration at 10 ppm or less by routine optimization in 
order to passivate the damaged surface of the semiconductor layer during removal of natural 
(native) oxide, since it has been held where the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." See In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); In re 
Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969); Merck & Co. Inc. v. Biocraft 
Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989); 
In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 (Fed. Cir. 1990); and In re Geisler, 116 F.3d 
1465, 43 USPQ2d 1362 (Fed. Cir. 1997). Furthermore, the specification contains no disclosure 
of either the critical nature of the claimed concentration range or any unexpected results arising 
therefrom. Where patentability is said to be based upon particular chosen dimensions or upon 
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another variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. See/« re Woodruff, 919, f.2d 1575, 1578, 16 USPQ2d, 1936 (Fed. Cir. 1990). 

Re claims 20, 26, 28, and 30, Morosawa discloses a method of manufacturing a ^ 
semiconductor device comprising the steps of: forming a semiconductor film comprising silicon 
over a substrate; irradiating the semiconductor film with laser light in an atmosphere containing 
oxygen for crystallizing said semiconductor film; treating a surface of the semiconductor film 
with a buffered hydrofluoric acid (i.e., 1% HF) after the first irradiation of the laser light before 
the second irradiation of light; and leveling the surface of the semiconductor film by heating 
after the treatment with the hydrofluoric acid in an atmosphere, in an atmosphere containing 
predetermined concentration of oxygen or an oxygen compound (see the English translation that 
was submitted by Applicants on April 18, 2005) . 

However, Morosawa does not specifically disclose recrystallizing the semiconductor film 
in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliabihty (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Both Morosawa and Hara et al. teachings are directed to fabricating of TFTs the process 
includes depositing of semiconductor thin film and annealing the semiconductor thin film the 
crystallize the thin film. Therefore, the teachings of Morosawa and Hara et al. are analogous. 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with recrystallizing 
the semiconductor film in order to level the semiconductor film after native oxide removal 
process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high rehability. 

However, both Morosawa and Hara et al. silent about the concentration of oxygen of 
oxygen compound being 10 ppm or less during the leveling step. Although the concentration is 
not specifically disclosed by Morosawa and Kudo et al., such oxygen concentration rage can be 
set within the level ordinary skill in the art by routine optimization to passivate the damaged 
surface of the semiconductor layer during removal of natural (native) oxide. 

One of ordinary skill in would have motivated to set the oxygen concentration at 10 ppm 
or less by routine optimization in order to passivate the damaged surface of the semiconductor 
layer during removal of natural (native) oxide. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to set the oxygen concentration at 10 ppm or less by routine optimization in 
order to passivate the damaged surface of the semiconductor layer during removal of natural 
(native) oxide, since it has been held where the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." See In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); In re 
Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969); Merck & Co. Inc. v. Biocraft 
Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989); 
In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 (Fed. Cir. 1990); and In re Geisler, 1 16 F.3d 
1465, 43 USPQ2d 1362 (Fed. Cir. 1997). Furthermore, the specification contains no disclosure 
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of either the critical nature of the claimed concentration range or any unexpected results arising 
therefrom. Where patentability is said to be based upon particular chosen dimensions or upon 
another variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. Sec In re Woodruff, 919, f.2d 1575, 1578, 16 USPQ2d, 1936 (Fed. Cir. 1990). 

Re claim 23, as applied to claim 19 above, Morosawa and Hara et al. in combination 
disclose all the claimed limitations including leveling (i.e., annealing) the semiconductor film at 
temperature between 500 and 600 **C (i.e., outside the claimed temperature range of 900 and 
1200 °C) (see the English translation that was submitted by Applicants on April 18, 2005) . 

One of ordinary skill in the art would have been motivated to optimize the claimed 
annealing temperature range by using routine experimentation in order to achieve the desired 
device performance. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to optimize the claimed annealing temperature range, since it has been held 
where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation." See In re Aller, 220 F.2d 
454, 456, 105 USPQ 233, 235 (CCPA 1955); In reHoeschele, 406 F.2d 1403, 160 USPQ 809 
(CCPA 1969); Merck & Co, Inc, v. Biocraft Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 
(Fed. Cir.), cert, denied, 493 U.S. 975 (1989); In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 
(Fed. Cir. 1990); and/« re Geisler, 116 F.3d 1465, 43 USPQ2d 1362 (Fed. Cir. 1997). 
Furthermore, the specification contains no disclosure of either the critical natxxre of the claimed 
temperature range or any unexpected results arising therefrom. Where patentability is said to be 
based upon particular chosen dimensions or upon another variable recited in a claim, the 
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Applicant must show that the chosen dimensions are critical. See In re Woodruff, 919, f.2d 1575, 
1578, 16 USPQ2d, 1936 (Fed. Cir. 1990). 

Re claim 24, as applied to claim 20 above, Morosawa and Hara et al. in combination 
disclose all the claimed limitations including leveling (i.e., annealing) the semiconductor film at 
temperature between 500 and 600 **C (i.e., outside the claimed temperature range of 900 and 
1200 **C) (see the English translation that was submitted by Applicants on April 18. 2005 ). 

One of ordinary skill in the art would have been motivated to optimize the claimed 
annealing temperature range by using routine experimentation in order to achieve the desired 
device performance. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to optimize the claimed annealing temperature range, since it has been held 
where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation." See In re Aller, 220 F.2d 
454, 456, 105 USPQ 233, 235 (CCPA 1955); In re Hoeschele, 406 F.2d 1403, 160 USPQ 809 
(CCPA 1969); Merck & Co. Inc. v. Biocraft Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 
(Fed. Cir.), cert, denied, 493 U.S. 975 (1989); In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 
(Fed. Cir. 1990); and/« re Geisler, 116 F.3d 1465, 43 USPQ2d 1362 (Fed. Cir. 1997). 
Furthermore, the specification contains no disclosure of either the critical nature of the claimed 
temperature range or any unexpected results arising therefrom. Where patentability is said to be 
based upon particular chosen dimensions or upon another variable recited in a claim, the 
Applicant must show that the chosen dimensions are critical. See In re Woodruff, 919, f 2d 1575, 
1578, 16 USPQ2d, 1936 (Fed. Cir. 1990). 
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Re claims 47, 53, 55, and 57, Morosawa discloses a method of manufacturing a 
semiconductor device comprising the steps of: forming a semiconductor film comprising silicon 
(2 3) over a substrate (see Drawing 1, Examples and Abstract); irradiating the semiconductor 
film with laser light in an atmosphere containing oxygen for crystalHzing said semiconductor 
film (see Examples Paragraph 0009); removing a natural oxidation film (8) formed on a surface 
of the semiconductor film by etching (i.e., dipping in 1% HF solution) after the first irradiation 
of the laser light and before the second radiation anneal treatment; and leveling the surface of the 
semiconductor film by heating in the atmosphere containing inert gas in reducing atmosphere 
(i.e., in treating the film with NH3 and N2 plasma ; see paRe 6/10 and lines 5-17 of the English 
translation that was submitted by AppHcants on April 18, 2005 ) after removing the natural 
oxidation film (see the English translation that was submitted by Applicants on April 18, 2005) . 

However, Morosawa does not specifically disclose recrystallizing the semiconductor film 
in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin fihn semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliabiUty (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Both Morosawa and Hara et al. teachings are directed to fabricating of TFTs the process 
includes depositing of semiconductor thin film and annealing the semiconductor thin film the 
crystallize the thin film. Therefore, the teachings of Morosawa and Hara et al. are analogous. 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with recrystallizing 
the semiconductor film in order to level the semiconductor film after native oxide removal 
process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliabiUty. 

Re claims 48, 54, 56, and 58, Morosawa discloses a method of manufacturing a 
semiconductor device comprising the steps of: forming a semiconductor film comprising sihcon 
over a substrate; irradiating the semiconductor film with laser light in an atmosphere containing 
oxygen for crystallizing the semiconductor film; treating a surface of the semiconductor film 
with a hydrofluoric acid to remove a natural oxidation film formed on the surface of the 
semiconductor film after the irradiation of the laser light; and leveling the surface of the 
semiconductor film by heating in inert gate (i.e., nitrogen gas ) or in reducing atmosphere (i.e., in 
hydrogen) after the treatment with the hydrofluoric acid i.e., dipping in 1% HF solution) before 
the second radiation anneal treatment (see the English translation that was submitted bv 
Apphcants on April 18, 2005). 

However, Morosawa does not specifically disclose recrystallizing the semiconductor film 
in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col 1, line 65 - Col. 16, line 67). 
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Both Morosawa and Hara et al. teachings are directed to fabricating of TFTs the process 
includes depositing of semiconductor thin film and annealing the semiconductor thin film the 
crystallize the thin film. Therefore, the teachings of Morosawa and Hara et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with recrystallizing 
the semiconductor film in order to level the semiconductor film after native oxide removal 
process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

Re claim 51, as apphed to claim 47 above, Morosawa and Hara et al. in combination 
disclose all the claimed limitations including leveUng (i.e., annealing) the semiconductor film at 
temperature between 500 and 600 °C (i.e., outside the claimed temperature range of 900 and 
1200 ^C) (see the EngUsh translation Examples in Paragraph 0010). 

One of ordinary skill in the art would have been motivated to optimize the claimed 
aimealing temperature range by using routine experimentation in order to achieve the desired 
device performance. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to optimize the claimed annealing temperature range, since it has been held 
where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation." See In re Aller, 220 F.2d 
454, 456, 105 USPQ 233, 235 (CCPA 1955); In reHoeschele, 406 F.2d 1403, 160 USPQ 809 
(CCPA 1969); Merck & Co. Inc. v. Biocraft Laboratories Inc., 874 F.2d 804, 10USPQ2d 1843 
(Fed. Cir.), cert, denied, 493 U.S. 975 (1989); In reKulling, 897 F.2d 1147, 14 USPQ2d 1056 
(Fed. Cir. 1990); and In re Geisler, 116 F.3d 1465, 43 USPQ2d 1362 (Fed. Cir. 1997). 
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Furthermore, the specification contains no disclosure of either the critical nature of the claimed 
temperature range or any unexpected results arising therefrom. Where patentability is said to be 
based upon particular chosen dimensions or upon another variable recited in a claim, the 
Applicant must show that the chosen dimensions are critical. See In re Woodruff, 919, f 2d 1575, 
1578, 16 USPQ2d, 1936 (Fed. Cir. 1990). 

Re claim 52, as applied to claim 47 above, Morosawa and Hara et al. in combination 
disclose all the claimed limitations including leveling (i.e., annealing) the semiconductor film at 
temperature between 500 and 600 (i.e., outside the claimed temperature range of 900 and 
1200 °C) (see the Enghsh translation that was submitted by Apphcants on April 18. 2005 ). 

With respect to the temperature range, one of ordinary skill in the art would have been 
motivated to optimize the claimed anneahng temperature range by using routine experimentation 
in order to achieve the desired device performance. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to optimize the claimed annealing temperature range, since it has been held 
where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation." See In re Aller, 220 F.2d 
454, 456, 105 USPQ 233, 235 (CCPA 1955); In re Hoeschele, 406 F.2d 1403, 160 USPQ 809 
(CCPA 1969); Merck & Co. Inc. v. Biocraft Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 
(Fed. Cir.), cert, denied, 493 U.S. 975 (1989); In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 
(Fed. Cir. 1990); and/« re Geisler, 116 F.3d 1465, 43 USPQ2d 1362 (Fed. Cir. 1997). 
Furthermore, the specification contains no disclosure of either the critical nature of the claimed 
temperature range or any unexpected results arising therefrom. Where patentability is said to be 
based upon particular chosen dimensions or upon another variable recited in a claim, the 
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Applicant must show that the chosen dimensions are critical. See In re Woodruff, 919, f.2d 1575, 
1578, 16 USPQ2d, 1936 (Fed. Cir. 1990). 

4. Claims 21, 22, 49 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Morosawa (JP/07038113) and Hara et aL (US/5,648,276), and further in view of 
Yamazaki et al. (US/5,608,232). 

Re claim 21, as applied to claim 19 in Paragraph 2 above, Morosawa Hara et al. in 
combination disclose all the claimed limitations including annealing of the substrate during the 
leveling step. 

However, Morosawa and Hara et al. do not specijBcally disclose furnace annealing. 

Yamazaki et al. disclose furnace armealing of the substrate in nitrogen atmosphere in 
order to crystallize the semiconductor layer (see Yamazaki et al. Col. 24, lines 10-30). 

Morosawa, Hara et al. and Yamazaki et al. teachings are directed to fabricating of TFTs 
the process includes depositing of semiconductor thin film and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Hara et al. and 
Yamazaki et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Hara et al. reference with 
fumace annealing during leveling process of the semiconductor layer as taught by Yamazaki et 
al. in order to crystallize the semiconductor layer. 

Re claim 22, as applied to claim 20 in Paragraph 2 above, Morosawa and Hara et al. 
disclose all the claimed limitations including annealing of the substrate during the leveling step. 

However, Morosawa and Hara et al. do not specifically disclose fumace annealing. 
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Yamazaki et al. disclose furnace annealing of the substrate in nitrogen atmosphere in 
order to crystallize the semiconductor layer (see Yamazaki et al. Col. 24, lines 10-30). 

Both Morosawa, Hara et al. and Yamazaki et al. teachings are directed to fabricating of 
TFTs the process includes depositing of semiconductor thin film and annealing the 
semiconductor thin film the crystallize the thin film. Therefore, the teachings of Morosawa, Hara 
et al. and Yamazaki et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Hara et al. reference with 
furnace annealing during leveling process of the semiconductor layer as taught by Yamazaki et 
al. in order to crystallize the semiconductor layer. 

Re claim 49, as applied to claim 47 in Paragraph 2 above, Morosawa and Hara et al. in 
combination disclose all the claimed limitations including annealing of the substrate during the 
leveling step. 

However, Morosawa and Hara et al. do not specifically disclose furnace annealing. 

Yamazaki et al. disclose furnace annealing of the substrate in nitrogen atmosphere in 
order to crystallize the semiconductor layer (see Yamazaki et al. Col. 24, lines 10-30). 

Morosawa, Hara et al. and Yamazaki et al. teachings are directed to fabricating of TFTs 
the process includes depositing of semiconductor thin film and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Hara et al. and 
Yamazaki et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Hara et al. reference with 
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fiimace annealing during leveling process of the semiconductor layer as taught by Yamazaki et 
al. in order to crystallize the semiconductor layer. 

Re claim 50, as applied to claim 48 in Paragraph 2 above, Morosawa and Hara et al. in 
combination disclose all the claimed limitations including annealing of the substrate during the 
leveling step. 

However, Morosawa and Hara et al. do not specifically disclose furnace annealing. 

Yamazaki et al. disclose furnace aimealing of the substrate in nitrogen atmosphere in 
order to crystallize the semiconductor layer (see Yamazaki et al. Col. 24, lines 10-30). 

Morosawa, Hara et al. and Yamazaki et al. teachings are directed to fabricating of TFTs 
the process includes depositing of semiconductor thin film and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Hara et al. and 
Yamazaki et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Hara et al. reference with 
furnace annealing during leveling process of the semiconductor layer as taught by Yamazaki et 
al. in order to crystallize the semiconductor layer. 

5. Claims 1-12, 14-17, 59, and 61-64 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Morosawa (JP/07038113) in view of Kudo et al. (JP/09186336), and 
further in view of Hara et al. (US/5,648,276). 

Re claim 1, Morosawa discloses a method of manufacturing a semiconductor device 
comprising the steps of: forming a semiconductor film comprising silicon (2 or 3) (see Drav^ing 
1 and Examples and Abstract) over a substrate (1); irradiating the semiconductor film with laser 
light for crystallizing the semiconductor film (see Examples Paragraph 0009); removing a natural 
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oxidation film (8) (see Drawing 7 and 8; Examples, Paragraph 0010) formed on a surface of the 
semiconductor film by etching after the irradiation of the laser light (i.e., by dipping in HF); and 
leveling the surface of the crystallized semiconductor film by heating afler removing the natural 
oxidation film (see the English translation that was submitted by AppHcants on April 18, 2005 ). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon film) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor film with leaser light in air. 

Kudo et al. disclose method of manufacturing thin fihn transistor the method includes 
depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin fihn 
layer using laser light to crystallize the thin film after the thin film deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor film (i.e., amorphous silicon film) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystallizing the 
semiconductor film in order to level the semiconductor fihn after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
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crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystalUzing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin film and annealing the semiconductor thin 

fihn the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 

( 

al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystallizing the semiconductor film in order to level the semiconductor film after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

Re claims 2, 16, and 17, Morosawa discloses a method of manufacturing a 
semiconductor device comprising the steps of: forming a semiconductor film comprising silicon 
over a substrate; irradiating said semiconductor film with laser light for crystallizing the 
semiconductor film; removing an oxide film formed on a surface of the semiconductor fihn by 
etching (i.e., treating) the surface with buffered HF (i.e., 1% HF) after the irradiation of the laser 
Ught; and leveling the surface of the crystallized semiconductor film, by heating in a reducing 
atmosphere containing hydrogen after removing the oxide film (see the English translation 
Example in Paragraph 0007 through Paragraph 00016). 
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Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon film) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor film with leaser light in air. 

Kudo et al. disclose method of manufacturing thin film transistor the method includes 
depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin film 
layer using laser light to crystallize the thin film after the thin film deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor fibn (i.e., amorphous silicon film) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystallizing the 
semiconductor film in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 
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Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin film and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystallizing the semiconductor film in order to level the semiconductor film after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

Re claims 3 and 15, Morosawa discloses a method of manufacturing a semiconductor 
device comprising the steps of: forming a semiconductor film comprising silicon over a 
substrate; irradiating the semiconductor film with laser light for crystallizing said semiconductor 
film; removing an oxide film formed on a surface of the semiconductor film by etching after the 
irradiation of the laser light; and leveling the surface of the crystallized semiconductor film by 
heating in an inert gas (i.e., nitrogen) after removing said oxide film (see the English translation 
that was submitted by Applicants on April 18, 2005 ). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon film) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor film with leaser light in air. 

Kudo et al. disclose method of manufacturing thin film transistor the method includes 
depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
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dehydrogenate the amorphous sihcon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin film 
layer using laser light to crystallize the thin film after the thin film deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor fihn (i.e., amorphous silicon film) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystallizing the 
semiconductor film in order to level the semiconductor film after native oxide removal process. 

Hara et al disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin fihn and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
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recrystallizing the semiconductor film in order to level the semiconductor film after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

Re claim 4, Morosawa discloses a method of manufacturing a semiconductor device 
comprising the steps of: forming a semiconductor film comprising silicon over a substrate; 
irradiating said semiconductor film with laser light for crystallizing said semiconductor film; 
removing an oxide film formed on a surface of the semiconductor film by etching after the 
irradiation of the laser light; and levehng the surface of the crystallized semiconductor film by 
heating in an atmosphere after removing the oxide film, in an atmosphere containing 
predetermined concentration of oxygen or an oxygen compound (see the English translation that 
was submitted by AppHcants on April 18. 2005 ). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon fibn) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor fihn with leaser light in air and the concentration of oxygen or 
oxygen compound being 10 ppm or less. 

Kudo et al. disclose method of manufacturing thin fihn transistor the method includes 
depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin film 
layer using laser light to crystallize the thin film after the thin fihn deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor film (i.e., amorphous silicon film) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystalUzing the 
semiconductor film in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystalUzing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin fihn and aimealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystalUzing the semiconductor film in order to level the semiconductor film after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

However, the combination of Morosawa, Kudo et al. and Hara et al. is silent about the 
concentration of oxygen of oxygen compoimd being 10 ppm or less during the leveling step. 
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Although the concentration is not specifically disclosed by Morosawa and Kudo et al., such 
oxygen concentration rage can be set within the level ordinary skill in the art by routine 
optimization to passivate the damaged surface of the semiconductor layer during removal of 
natural (native) oxide. 

One of ordinary skill in would have motivated to set the oxygen concentration at 10 ppm 
or less by routine optimization in order to passivate the damaged surface of the semiconductor 
layer during removal of natural (native) oxide. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to set the oxygen concentration at 10 ppm or less by routine optimization in 
order to passivate the damaged surface of the semiconductor layer during removal of natural 
(native) oxide, since it has been held where the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." See In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); In re 

Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969); Merck & Co. Inc. v. Biocraft 

I 

Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989); 
In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 (Fed. Cir. 1990); and In re Geisler, 1 16 F.3d 
1465, 43 USPQ2d 1362 (Fed. Cir. 1997). Furthermore, the specification contains no disclosure 
of either the critical nature of the claimed concentration range or any unexpected results arising 
therefrom. Where patentability is said to be based upon particular chosen dimensions or upon 
another variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. See/n re Woodruff, 919, f.2d 1575, 1578, 16 USPQ2d, 1936 (Fed. Cir. 1990). 

Re claim 5, Morosawa discloses a method of manufacturing a semiconductor device 
comprising the steps of: forming a semiconductor film comprising silicon over a substrate; 
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irradiating said semiconductor film with laser light in air for crystallizing said semiconductor 
film; removing an oxide film formed on a surface of the semiconductor film by etching after the 
irradiation of the laser light; and leveling the surface of the semiconductor film by heating in a 
reducing atmosphere after removing said oxide film, a concentration of oxygen or an oxygen 
compound contained in said reducing atmosphere, in an atmosphere containing predetermined 
concentration of oxygen or an oxygen compound (see the English translation that was submitted 
by Applicants on April 18, 2005 ). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon film) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor film with leaser light in air and the concentration of oxygen or 
oxygen compound being 10 ppm or less. 

Kudo et al. disclose method of manufacturing thin film transistor the method includes 
depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin fibn 
layer using laser light to crystallize the thin film after the thin fihn deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor film (i.e., amorphous silicon film) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 
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However, both Morosawa and Kudo et al. do not specifically disclose recrystallizing the 
semiconductor fihn in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin film and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystallizing the semiconductor film in order to level the semiconductor fikn after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

However, the combination of Morosawa, Kudo et al. and Hara et al. is silent about the 
concentration of oxygen of oxygen compound being 10 ppm or less during the leveling step. 
Although the concentration is not specifically disclosed by Morosawa and Kudo et al., such 
oxygen concentration rage can be set within the level ordinary skill in the art by routine 
optimization to passivate the damaged surface of the semiconductor layer during removal of 
natural (native) oxide. 
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One of ordinary skill in would have motivated to set the oxygen concentration at 10 ppm 
or less by routine optimization in order to passivate the damaged surface of the semiconductor 
layer during removal of natural (native) oxide. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to set the oxygen concentration at 10 ppm or less by routine optimization in 
order to passivate the damaged surface of the semiconductor layer during removal of natural 
(native) oxide, since it has been held where the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." See In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); In re 
Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969); Merck c& Co, Inc. v. Biocraft 
Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989); 
In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 (Fed. Cir. 1990); and In re Geisler, 116 F.3d 
1465, 43 USPQ2d 1362 (Fed. Cir. 1997). Furthermore, the specification contains no disclosure 
of either the critical nature of the claimed concentration range or any unexpected results arising 
therefrom. Where patentability is said to be based upon particular chosen dimensions or upon 
another variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. See/n re Woodruff, 919, f2d 1575, 1578, 16USPQ2d, 1936 (Fed. Cir. 1990). 

Re claim 6, Morosawa discloses a method of manufacturing a semiconductor device 
comprising the steps of: forming a semiconductor film comprising silicon over a substrate; 
irradiating said semiconductor film with laser light for crystallizing said semiconductor film; 
removing an oxide film formed on a surface of the semiconductor film by etching after the 
irradiation of the laser light; and leveling the surface of the crystallized semiconductor film by 
heating in an inert gas after removing said oxide film, in an atmosphere containing 
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predetermined concentration of oxygen or an oxygen compound (see the English translation that 
was submitted by Applicants on April 18, 2005 ). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon fihn) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor film with leaser light in air and the concentration of oxygen or 
oxygen compound being 10 ppm or less. 

Kudo et al. disclose method of manufacturing thin film transistor the method includes 
depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin film 
layer using laser light to crystalhze the thin film after the thin film deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor fihn (i.e., amorphous silicon fihn) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystallizing the 
semiconductor film in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
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recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin film and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystallizing the semiconductor film in order to level the semiconductor film after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

However, the combination of Morosawa, Kudo et al. and Hara et al. is silent about the 
concentration of oxygen of oxygen compound being 10 ppm or less during the leveling step. 
Although the concentration is not specifically disclosed by Morosawa and Kudo et al., such 
oxygen concentration rage can be set within the level ordinary skill in the art by routine 
optimization to passivate the damaged surface of the semiconductor layer during removal of 
natural (native) oxide. 

One of ordinary skill in would have motivated to set the oxygen concentration at 10 ppm 
or less by routine optimization in order to passivate the damaged surface of the semiconductor 
layer during removal of natural (native) oxide. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to set the oxygen concentration at 10 ppm or less by routine optimization in 
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order to passivate the damaged surface of the semiconductor layer during removal of natural 
(native) oxide, since it has been held where the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." See In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); In re 
Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969); Merck & Co. Ina v. Biocraft 
Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989); 
In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 (Fed. Cir. 1990); and In re Geisler, 116 F.3d 
1465, 43 USPQ2d 1362 (Fed. Cir. 1997). Furthermore, the specification contains no disclosure 
of either the critical nature of the claimed concentration range or any unexpected results arising 
therejfrom. Where patentability is said to be based upon particular chosen dimensions or upon 
another variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical See/« re Woodruff, 919, f.2d 1575, 1578, 16 USPQ2d, 1936 (Fed. Cir. 1990). 

Re claim 7, Morosawa discloses a method of manufacturing a semiconductor device 
comprising the steps of: forming a semiconductor film comprising silicon over a substrate; 
irradiating said semiconductor film with laser light for crystallizing the semiconductor film; 
treating a surface of the semiconductor film with a hydrofluoric acid to remove a natural 
oxidation film formed on the surface of the semiconductor film after the irradiation of the laser 
light; and leveling the surface of the crystallized semiconductor film by heating after the 
treatment with the hydrofluoric acid (see the English translation Example in Paragraph 0007 
through Paragraph 00016). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon film) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor film with leaser light in air. 
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Kudo et al. disclose method of manufacturing thin film transistor the method includes 
depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin film 
layer using laser light to crystallize the thin film after the thin film deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor film (i.e., amorphous silicon film) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon fihn and convert it to polysilicon thin fihn. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystaUizing the 
semiconductor film in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystaUizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin film and annealing the semiconductor thin 



Application/Control Number: 09/894,125 Page 31 

Art Unit: 2823 

film the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystallizing the semiconductor film in order to level the semiconductor film after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

Re claim 8, Morosawa discloses a method of manufacturing a semiconductor device 
comprising the steps of: forming a semiconductor film comprising silicon over a substrate; 
irradiating the semiconductor film with laser light for crystallizing the semiconductor film; 
treating a surface of the semiconductor fihn with a hydrofluoric acid after the irradiation of the 
laser light; and leveling the surface of the semiconductor film by heating after the treatment with 
the hydrofluoric acid in a reducing atmosphere (see the English translation Example in Paragraph 
0007 through Paragraph 00016). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon film) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor film with leaser light in air. 

Kudo et al. disclose method of manufacturing thin film transistor the method includes 
depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 
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Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin film 
layer using laser light to crystallize the thin film after the thin film deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor film (i.e., amorphous silicon fihn) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystallizing the 
semiconductor fihn in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin fihn and annealing the semiconductor thin 
fihn the crystallize the thin fihn. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystallizing the semiconductor film in order to level the semiconductor film after native oxide 
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removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

Re claim 9, Morosawa discloses a method of manufacturing a semiconductor device 
comprising the steps of: forming a semiconductor film comprising silicon over a substrate; 
irradiating the semiconductor film with laser light for crystallizing said semiconductor film; 
treating a surface of the semiconductor film with a hydrofluoric acid after the irradiation of the 
laser light; and leveling the surface of the crystallized semiconductor film by heating after the 
treatment with the hydrofluoric acid in an inert gas (see the English translation Example in 
Paragraph 0007 through Paragraph 00016). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon film) with a leaser hght for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor film with leaser light in air. 

Kudo et al. disclose method of manufacturing thin film transistor the method includes 
depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin film 
layer using laser light to crystallize the thin film after the thin film deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
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the semiconductor film (i.e., amorphous silicon film) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystallizing the 
semiconductor film in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin film and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystallizing the semiconductor film in order to level the semiconductor film after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

Re claim 10, Morosawa discloses a method of manufacturing a semiconductor device 
comprising the steps of: forming a semiconductor film comprising silicon over a substrate; 
irradiating said semiconductor film with laser light for crystallizing said semiconductor film; 
treating a surface of the semiconductor film with a hydrofluoric acid after the irradiation of the 
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laser light; and leveling the surface of the crystallized semiconductor film by heating after the 
treatment with said hydrofluoric acid in an atmosphere, in an atmosphere containing 
predetermined concentration of oxygen or an oxygen compound (see the English translation 
Example in Paragraph 0007 through Paragraph 00011). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon film) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor film with leaser light in air and the concentration of oxygen or 
oxygen compound being 10 ppm or less. 

Kudo et al. disclose method of manufacturing thin film transistor the method includes 

1 

depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin film 
layer using laser light to crystallize the thin film after the thin film deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obyious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor film (i.e., amorphous silicon film) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystallizing the 
semiconductor film in order to level the semiconductor fihn after native oxide removal process. 
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Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin film and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystallizing the semiconductor fihn in order to level the semiconductor film after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

However, the combination of Morosawa, Kudo et al. and Hara et al. is silent about the 
concentration of oxygen of oxygen compound being 10 ppm or less during the leveling step. 
Although the concentration is not specifically disclosed by Morosawa and Kudo et al., such 
oxygen concentration rage can be set within the level ordinary skill in the art by routine 
optimization to passivate the damaged surface of the semiconductor layer during removal of 
natural (native) oxide. 
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One of ordinary skill in would have motivated to set the oxygen concentration at 10 ppm 
or less by routine optimization in order to passivate the damaged surface of the semiconductor 
layer during removal of natural (native) oxide. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to set the oxygen concentration at 10 ppm or less by routine optimization in 
order to passivate the damaged surface of the semiconductor layer during removal of natural 
(native) oxide, since it has been held where the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." See In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); In re 
Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969); Merck & Co. Inc. v. Biocraft 
Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989); 
In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 (Fed. Cir. 1990); and In re Geisler, 116 F.3d 
1465, 43 USPQ2d 1362 (Fed. Cir. 1997). Furthermore, the specification contains no disclosure 
of either the critical nature of the claimed concentration range or any imexpected results arising 
therefrom. Where patentability is said to be based upon particular chosen dimensions or upon 
another variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. See/« re Woodruff, 919, f.2d 1575, 1578, 16 USPQ2d, 1936 (Fed. Cir. 1990). 

Re claim 11, Morosawa discloses a method of manufacturing a semiconductor device 
comprising the steps of: forming a semiconductor film comprising silicon over a substrate; 
irradiating said semiconductor fihn with laser light for crystallizing said semiconductor film; 
treating a surface of the semiconductor film with a hydrofluoric acid after the irradiation of the 
laser Hght; and leveling the surface of the semiconductor film by heating after the treatment with 
said hydrofluoric acid in a reducing atmosphere, in an atmosphere containing predetermined 
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concentration of oxygen or an oxygen compound (see the English translation Example in 
Paragraph 0007 through Paragraph 00011). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon film) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor film with leaser light in air and the concentration of oxygen or 
oxygen compound being 10 ppm or less. 

Kudo et al. disclose method of manufacturing thin film transistor the method includes 
depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin film 
layer using laser light to crystallize the thin film after the thin film deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor film (i.e., amorphous silicon fihn) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystallizing the 
semiconductor film in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous sihcon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
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recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin film and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystallizing the semiconductor film in order to level the semiconductor film after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

However, the combination of Morosawa, Kudo et al. and Hara et al. is silent about the 
concentration of oxygen of oxygen compound being 10 ppm or less during the leveling step. 
Although the concentration is not specifically disclosed by Morosawa and Kudo et al., such 
oxygen concentration rage can be set within the level ordinary skill in the art by routine 
optimization to passivate the damaged surface of the semiconductor layer during removal of 
natural (native) oxide. 

One of ordinary skill in would have motivated to set the oxygen concentration at 10 ppm 
or less by routine optimization in order to passivate the damaged surface of the semiconductor 
layer during removal of natural (native) oxide. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to set the oxygen concentration at 10 ppm or less by routine optimization in 
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order to passivate the damaged surface of the semiconductor layer during removal of natural 
(native) oxide, since it has been held where the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." See In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); In re 
Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969); Merck & Co, Inc. v. Biocraft 
Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989); 
In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 (Fed. Cir. 1990); and In re Geisler, 116 F.3d 
1465, 43 USPQ2d 1362 (Fed. Cir. 1997). Furthermore, the specification contains no disclosure 
of either the critical nature of the claimed concentration range or any unexpected results arising 
therefrom. Where patentability is said to be based upon particular chosen dimensions or upon 
another variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. See/« re Woodruff, 919, f 2d 1575, 1578, 16 USPQ2d, 1936 (Fed. Cir. 1990). 

Re claim 12, Morosawa discloses a method of manufacturing a semiconductor device 
comprising the steps of: forming a semiconductor film comprising silicon over a substrate; 
irradiating the semiconductor film with laser light for crystallizing said semiconductor film; 
treating a surface of the semiconductor film with a hydrofluoric acid after the irradiation of the 
laser light; and leveling the surface of the crystallized semiconductor film by heating after the 
treatment with the hydrofluoric acid in an inert gas, in an atmosphere containing predetermined 
concentration of oxygen or an oxygen compound (see the English translation Example in 
Paragraph 0007 through Paragraph 00011). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon film) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
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irradiating the semiconductor film with leaser light in air and the concentration of oxygen or 
oxygen compound being 10 ppm or less. 

Kudo et al. disclose method of manufacturing thin film transistor the method includes 
depositing an amorphous silicon film (25) (i.e., a semiconductor layer) and irradiating the 
amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin film 
layer using laser light to crystallize the thin film after the thin film deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor film (i.e., amorphous sihcon film) in air as taught by Kudo et al in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystallizing the 
semiconductor film in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 
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Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin film and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of appUcant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystallizing the semiconductor film in order to level the semiconductor film after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
uniformity and high reliability. 

However, the combination of Morosawa, Kudo et al. and Hara et al. is silent about the 
concentration of oxygen of oxygen compound being 10 ppm or less during the leveling step. 
Although the concentration is not specifically disclosed by Morosawa and Kudo et al., such 
oxygen concentration rage can be set within the level ordinary skill in the art by routine 
optimization to passivate the damaged surface of the semiconductor layer during removal of 
natural (native) oxide. 

One of ordinary skill in would have motivated to set the oxygen concentration at 10 ppm 
or less by routine optimization in order to passivate the damaged surface of the semiconductor 
layer during removal of natural (native) oxide. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to set the oxygen concentration at 10 ppm or less by routine optimization in 
order to passivate the damaged surface of the semiconductor layer during removal of natxoral 
(native) oxide, since it has been held where the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
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experimentation." See In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); In re 
Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969); Merck & Co. Inc. v. Biocraft 
Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989); 
In reKulling, 897 F.2d 1147, 14 USPQ2d 1056 (Fed. Cir. 1990); and/« re Geisler, 116 F.3d 
1465, 43 USPQ2d 1362 (Fed. Cir. 1997). Furthermore, the specification contains no disclosure 
of either the critical nature of the claimed concentration range or any unexpected results arising 
therefrom. Where patentability is said to be based upon particular chosen dimensions or upon 
another variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. See In re Woodruff, 919, f 2d 1575, 1578, 16 USPQ2d, 1936 (Fed. Cir. 1990). 

Re claim 14, as applied to claims 1-12 above, both Morosaw^a , Kudo et al. and Hara et al. 
in combination discloses all the claimed limitations including leveling (i.e., annealing) the 
semiconductor film at temperature between 500 and 600 °C (i.e., outside the claimed temperature 
range of 900 and 1200 ^'C) (see the English translation Examples in Paragraph 0010). 

One of ordinary skill in the art would have been motivated to optimize the claimed 
annealing temperature range by using routine experimentation in order to achieve the desired 
device performance. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to optimize the claimed annealing temperature range, since it has been held 
where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation." See In re Aller, 220 F.2d 
454, 456, 105 USPQ 233, 235 (CCPA 1955); In re Hoeschele, 406 F.2d 1403, 160 USPQ 809 
(CCPA 1969); Merck & Co. Inc. v. Biocraft Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 
(Fed. Cir.), cert, denied, 493 U.S. 975 (1989); In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 
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(Fed. Cir. 1990); mdin re Geisler, 116 F.3d 1465, 43 USPQ2d 1362 (Fed. Cir. 1997). 
Furthermore, the specification contains no disclosure of either the critical nature of the claimed 
temperature range or any unexpected results arising therefrom. Where patentability is said to be 
based upon particular chosen dimensions or upon another variable recited in a claim, the 
Apphcant must show that the chosen dimensions are critical. See In re Woodruff, 919, f.2d 1575, 
1578, 16USPQ2d, 1936 (Fed. Cir. 1990). 

Re claims 59, 62, 63 and 64, Morosawa discloses a method of manufacturing a 
semiconductor device comprising the steps of: forming a semiconductor film comprising silicon 
(2 or 3) (see Drawing 1 and Examples and Abstract) over a substrate (1); irradiating the 
semiconductor film with laser light for crystallizing the semiconductor film (see Examples 
Paragraph 0009); removing a natural oxidation film (8) (see Drawing 7 and 8; Examples, 
Paragraph 0010) formed on a surface of the semiconductor film by etching after the irradiation of 
the laser light (i.e., by dipping in HF); and leveling the surface of the crystallized semiconductor 
film with atmosphere containing an inert gas (i.e., N2) and reducing atmosphere (i.e., H2) by 
heating after removing the natural oxidation film; forming a gate insulating layer over the 
crystallized semiconductor film afler the leveling step; and forming an impurity regions in the 
crystallized semiconductor film after the gate insulating film (i.e., during the S/D contact 
formation) (see the English translation that was submitted by Applicants on April 18, 2005 ). 

Although Morosawa discloses irradiating said semiconductor film (i.e., an amorphous 
silicon fihn) with a leaser light for crystallizing the semiconductor film, Morosawa is silent about 
irradiating the semiconductor film with leaser light in air. 

Kudo et al. disclose method of manufacturing thin film transistor the method includes 
depositing an amorphous siUcon film (25) (i.e., a semiconductor layer) and irradiating the 
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amorphous silicon film (25) with an excimer laser in atmosphere containing an air in order to 
dehydrogenate the amorphous silicon film and change into polysilicon thin film (see Abstract 
and Drawing 2). 

Both Morosawa and Kudo et al. teachings directed to irradiating amorphous thin film 
layer using laser light to crystallize the thin film after the thin film deposited for fabrication of 
TFTs. Therefore, the teachings of Morosawa and Kudo et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa reference with irradiating on 
the semiconductor film (i.e., amorphous silicon film) in air as taught by Kudo et al. in order to 
dehydrogenate the amorphous silicon film and convert it to polysilicon thin film. 

However, both Morosawa and Kudo et al. do not specifically disclose recrystallizing the 
semiconductor film in order to level the semiconductor film after native oxide removal process. 

Hara et al. disclose process for fabricating of the thin film semiconductor device (i.e., 
TFT device) and depositing of the semiconductor layer (2) (i.e., a amorphous silicon layer) and 
crystallizing of the semiconductor layer (2) and cleaning the semiconductor layer and 
recrystallizing the semiconductor layer (see Col. 1, line 65 - Col. 2, line 49) in order to level the 
surface of the semiconductor layer having good uniformity and high reliability (see Hara et al. 
Figs. 5A-22 and Col. 1, line 65 - Col. 16, line 67). 

Morosawa, Kudo et al. and Hara et al. teachings are directed to fabricating of TFTs the 
process includes depositing of semiconductor thin film and annealing the semiconductor thin 
film the crystallize the thin film. Therefore, the teachings of Morosawa, Kudo et al. and Hara et 
al. are analogous. 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa and Kudo et al. reference with 
recrystalhzing the semiconductor film in order to level the semiconductor film after native oxide 
removal process as taught by Hara et al. in order to form a fine semiconductor layer having good 
imiformity and high reliability. 

Re claim 61, as applied to claim 59 above, both Morosawa , Kudo et al and Hara et al. in 
combination discloses all the claimed limitations including leveling (i.e., annealing) the 
semiconductor fihn at temperature between 500 and 600 **C (i.e., outside the claimed temperature 
range of 900 and 1200 °C) (see the English translation Examples in Paragraph 0010). 

One of ordinary skill in the art would have been motivated to optimize the claimed 
annealing temperature range by using routine experimentation in order to achieve the desired 
device performance. 

Therefore, it would have been to one having ordinary skill in the art at the time of the 
invention is made to optimize the claimed annealing temperature range, since it has been held 
where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation." See In re Aller, 220 F.2d 
454, 456, 105 USPQ 233, 235 (CCPA 1955); In re Hoeschele, 406 F.2d 1403, 160 USPQ 809 
(CCPA 1969); Merck c6 Co. Inc. v. Biocraft Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 
(Fed. Cir.), cert, denied, 493 U.S. 975 (1989); In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 
(Fed. Cir. 1990); and/« re Geisler, 116 F.3d 1465, 43 USPQ2d 1362 (Fed. Cir. 1997). 
Furthermore, the specification contains no disclosure of either the critical nature of the claimed 
temperature range or any unexpected results arising therefi"om. Where patentabiUty is said to be 
based upon particular chosen dimensions or upon another variable recited in a claim, the 
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Applicant must show that the chosen dimensions are critical. See In re Woodruff, 919, f.2d 1575, 
1578, 16USPQ2d, 1936 (Fed. Cir. 1990). 

6. Claims 13 and 60 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Morosawa (JP/07038113), Kudo et aL (JP/09186336) and Hara et ah 
(US/5,648,276), as applied in claims 1-12 and 15-17 above, and further in view of Yamazaki 
et aL (US/5,608,232). 

Re claims 13 and 60, as applied to claims 1-12 and 59 respectively in Paragraph 5 above, 
Morosawa, Kudo et al. and Hara et al. in combination disclose all the claimed Hmitations 
including annealing of the substrate during the leveling step. 

However, the combination of Morosawa, Kudo et al. and Hara et al. do not specifically 
disclose fiimace annealing. 

Yamazaki et al. disclose fiimace armealing of the substrate in nitrogen atmosphere in 
order to crystallize the semiconductor layer (see Yamazaki et al. Col. 24, lines 10-30). 

Morosawa, Kudo et al., Hara et al. and Yamazaki et al. teachings are directed to 
fabricating of TFTs the process includes depositing of semiconductor thin film and aimealing the 
semiconductor thin film the crystallize the thin film. Therefore, the teachings of Morosawa, 
Kudo et al., Hara et al. and Yamazaki et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Morosawa, Kudo et al. and Hara et al. 
reference with furnace armealing during leveling process of the semiconductor layer as taught by 
Yamazaki et al. in order to crystallize the semiconductor layer. 
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Response to Arguments 

7. Applicants' arguments with respect to claims 59-64 have been considered but are moot in 
view of the new ground(s) of rejection that is necessitated by the amendment filed on May 10, 
2006. 

8. Applicant's arguments filed on May 10, 2006, with respect claims 1-17, 19-30, and 47-58 
have been fully considered but they are not persuasive. 

Applicants argue that "the prior art either alone of in combination does not teach suggest 
removing a natural oxidation film formed on a surface of a crystallized semiconductor film by 
etching after irradiation of a laser light and leveling a surface of the crystallized semiconductor 
film after removing the natural oxidation ..." 

In response to applicants' argument, it is respectfully submitted that the prior art of 
record in combination disclose all the claimed limitation including "removing a natural oxidation 
film formed on a surface of a crystallized semiconductor film by etching after irradiation of a 
laser light and leveling a surface of the crystallized semiconductor film after removing the 
natural oxidation." 

Morosawa clearly discloses crystalUzing of the amorphous silicon layer in order to form a 
polycrystalline silicon layer (i.e., crystalline semiconductor layer) prior removing the native 
oxide and leveling surface. Further process that performed with regarding of leveling process 
which re-recrystallization of the semiconductor layer is done on previously crystaUized 
semiconductor layer. The difference between the Morosawa and the instant application claimed 
invention is that the instant application is claimed recrystallizing the previously crystallized 
semiconductor film in order to level the semiconductor film after native oxide removal process. 
While Morosawa is silent about the recrystallizing the crystallized semiconductor film, 
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Morosawa discloses removing of the native oxide layer form the previously crystallized 
semiconductor film by cleaning. The prior art of record that used to rejected the instant 
appHcation directed to fabricating of TFTs and the process includes depositing of semiconductor 
thin film and annealing the semiconductor thin film to crystallize the thin film. Therefore, the 
teachings of the prior art of record are analogous. One having ordinary skill in the are would 
have expected reasonable success by improving the surface uniformity of the crystalline silicon 
layer as suggested by Hara et al. by forming fine semiconductor layer having good uniformity 
and high reliability. In addition, one having ordinary skill in the art would have been motivated 
to look to analogous art teaching suitable or usefiil methods for performing recrystallizing the 
semiconductor film in order to produce a semiconductor device having semiconductor thin film 
with good uniformity and high reliability because such process is recognized by Hara et al. for its 
suitability of an intended purpose. 

Apphcants further argue hat "if the teachings of Morosawa are combined with Hara's 
melting recrystallization, step the Office action is still needs to demonstrate that the poly-silicon 
film 6, which was already irradiated with en excimer laser in Morsawa. . .Hara's melting-re 
crystallization step which merely changes a-Si into P-Si film [and] its not clear how those steps 
related to the asserted motivation. " 

In response to applicants' contention, it is respectfully submitted that the first excimer 
laser heating in the Morsawa reference converts the amorphous silicon to polycrystalline silicon. 
However, during the HF treatment, the silicon film crystal structure will be damaged and the 
Hara's melting recrystallization step helps improve film quality of the silicon layer. The 
motivation directly can be found in the Hara et al. reference because such process will improve 
uniformity and high rehability the silicon film. Therefore, the combination is proper. 
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Therefore, the prima facie case of obviousness has been met and the rejection under 35 
U.S.C. § 103 is deemed proper. 



10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brook Kebede whose telephone number is (571) 272-1862. The 
examiner can normally be reached on 8-5 Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew S. Smith can be reached on (571) 272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

biformation regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



9. 
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